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Abstract 
The aim of the study was to investigate the effect of the feed additive “Butaselmevit-plus” on the state of the 
antioxidant defense system of piglets during weaning. The experiments were conducted on the basis of the LTD 
“KOSHET” Mukachevo district of Zakarpattia region. Two groups of piglets were formed – control and experi-
mental, in the amount of 10 individuals in each group, selected on the principle of analogs – age, breed and body 
weight. Animals were fed according to the norms for this age of pigs. On the 28th day of life, the piglets were 
weaned from the sow and regrouped from different nests for further maintenance during fattening and rearing with 
a change in the structure of the diet, which served as technological stress for the animal's body. Piglets of the 
experimental group, from 21 to 40 days of age, were additionally fed the feed additive “Butaselmevit-plus” at a 
dose of 100 mg/kg body weight per day. The material for the study was blood, which was taken in the morning 
before feeding the animals by puncture of the cranial vena cava for 20 days of life (the period before weaning), for 
25 days of life (the period before weaning), for 30 days of life (2 days after weaning), for 35 days of life (7 days 
after weaning), 40 days of life (12 days after weaning). It is proved that feeding piglets feed additive “Bu-
taselmevit-plus” enhanced the antioxidant status of piglets after weaning. It was found that under conditions of 
technological stress, the use of feed additive “Butaselmevit-plus” in the amount of 100 mg/kg body weight per day 
improves the antioxidant defense of the body, as evidenced by an increase in blood 35-day-old piglets superoxide 
dismutase activity by 26.7 % (P < 0.001), catalase – by 39.5 % (P < 0.001), glutathione peroxidase – by 51.7 % 
(P < 0.05), glutathione reductase – by 52.9 % (P < 0.05), the content of reduced glutathione – at 58.3 % (P < 0.001). 
These results confirm the effectiveness of the use of milk thistle, methionine, selenium, and vitamins A, E, and D3 in 
the feed additive “Butaselmevit-plus” to piglets in the period before and after weaning to activate the protective sys-
tems of their body. 
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The introduction of intensive technologies in pig breed-
ing involves early weaning of piglets from sows, which 
leads to stress, metabolic homeostasis, and increased free 
radical processes in the body. During weaning, nonspecific 
changes occur in the body of piglets, which lead to depletion 
of antioxidant potential and reduced immunobiological 
reactivity. This is due to the low level of adaptive processes 
in the body and immunodeficiency, which leads to a high 
degree of disease and a high mortality rate (Ahmed et al., 
2014; Kramarenko et al., 2018; 2019; Martyshuk & Hutyi, 
2021; Snegin et al., 2021).  
It is known that piglets are able to digest only the protein 
and fat of sow's milk, which is their main food until the 20th 
day (Martyshuk et al., 2019; Han et al., 2019; Leskiv et al., 
2021). Early weaning (days 18–31) of piglets allows the sow 
to be used more intensively (Khalak & Gutyj, 2020; Khalak 
et al., 2020). However, weaning piglets from sows is a 
strong stress factor that negatively affects metabolism and 
physiological functions in their body. The greatest stress 
response in piglets occurs when groups are formed for rear-
ing from different nests immediately after weaning from 
sows at 26 days of age (Jayaraman & Nyachoti, 2017; Chen 
et al., 2018; Martyshuk et al., 2020). In the first days after 
weaning, the piglets are affected by a number of adverse 
factors: change of feeding, transition to another room with a 
different microclimate, keeping in groups of 20–25 animals 
from different nests, etc. (Ariza-Nieto et al., 2011; Masiuk et 
al., 2018; Lukashchuk et al., 2020). During this period, pig-
lets do not fully stabilize the adaptive defense mechanisms 
and they are extremely sensitive to stress (Hedemann & 
Jensen, 2004; Bulter et al., 2006; Masiuk et al., 2017; Czech 
et al., 2018; Lykhach et al., 2020). 
To prevent the negative effects of stress, along with 
providing the necessary conditions for care and mainte-
nance, in recent years have successfully developed effective 
and cost-effective new complex drugs (De Lange et al., 
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2010; Jacela et al., 2010; Heo et al., 2012; Holman & Ché-
nierab, 2015; Gutyj et al., 2017; Kiczorowska et al., 2017; 
Fedak et al., 2018). The use of substances of natural origin 
is especially promising in this direction. There are some 
reports in the literature on the stimulating effect of milk 
thistle, fat-soluble vitamins, selenium, and butaphosphane 
on the activity of the immune and antioxidant systems in 
animals. However, these studies are fragmentary, so there is 
a need for detailed study and generalization of this topic. In 
particular, it is extremely important to comprehensively 
study the effect of these substances on the antioxidant poten-
tial and immune function of animals under oxidative stress. 
Carrying out research in this aspect is relevant because it 
opens the way to the development of scientifically sound 
methods of managing adaptive and protective processes in 
animals, in particular – In piglets at weaning from sows. 
The aim of the study was to investigate the effect of the 
Butaselmevit-Plus feed additive on the antioxidant status of 
piglets during weaning. 
 
2. Materials and methods 
 
The experiments were performed on the basis of LLC 
“KOSHET” Mukachevo district, Transcarpathian region. Two 
groups of pigs were formed – the control (C) and the experi-
mental (E), in the number of 10 individuals in each group, 
selected on the basis of analogues – age, breed and body 
weight. In the suckling period, pigs were kept under sows in 
special machines, had constant access to the mother, and from 
5 days of age – free access to concentrated feed. Feeding of 
animals was carried out according to the norms for this age of 
pigs. Clinical and physiological examinations of piglets were 
conducted prior to the search. They took into account their 
general state and activity when eating feed. On the 28th day 
of life, piglets were weaned from the sow and regrouped from 
different nests for further retention and rearing, with changing 
dietary structure, which served as technological stress for the 
animal organism. Beginning at the age of 5 days, piglets of all 
groups were fed pre-stern compound feed. The piglets of the 
experimental group, from 21 to 40 days of age, were addi-
tionally fed the feed additive “Butaselmevit-plus” at a dose of 
100 mg/kg of body weight per day. 
The research material was blood collected in the morn-
ing prior to animals feeding by puncture of the cranial vena 
cava on 20th day of life (period before weaning), on 25th day 
of life (period before weaning), for 30 days of life (2nd day 
after weaning), on 35th day of life (7 days after weaning), on 
40th day of life (2nd day after weaning). 
The activity of glutathione peroxidase (GP, E.C.1.11.1.9) 
and glutathione reductase (GR, E.C.1.6.4.2) was determined 
by the method of V.V. Lemeshko et al. (1985); catalase ac-
tivity (CT; E.C.1.11.1.6) – by the method of M. A. Korolyuk 
(1988); superoxide dismutase activity (SOD, E.C.1.15.1.1) – 
by the method of E. E. Dubinina et al. (1983). 
Analysis of the research results was performed using the 
Statistica 6.0 software package. Probability differences was 
evaluated by Student's t-criterion. The results were consid-
ered reliable at P ≤ 0.05. 
 
3. Results and discussion 
 
The efficiency and profitability of intensive production 
of livestock products largely depend on the state of health 
and the ability of animals to withstand the effects of many 
environmental factors. According to the literature, it is 
known that in the body of piglets after birth intensifies the 
processes of lipid peroxidation (Lukashchuk et al., 2020; 
Stoyanovskyy et al., 2020; Martyshuk & Hutyi, 2021). This 
is due to the low activity of almost all studied indicators of 
the antioxidant defense system. Thus, on the basis of our 
research, low activity of enzymes of the antioxidant system 
was established, which are the first to neutralize free radi-
cals, preventing the development of oxidative stress. In the 
study of superoxide dismutase activity in the blood of pig-
lets, it was found that it was the lowest in 20-day-old piglets 
(Fig. 1). Subsequently, in the piglets of the control group, 
the activity of this enzyme increased by 11.6 %. indicating 
the provision of the body of piglets with the necessary nutri-
ents to form all parts of the antioxidant defense system and 
reduce the impact of negative stressors during this period. 
After weaning the piglets at the age of 28 days, a decrease in 
enzyme activity was found. In 40-day-old piglets, superox-
ide dismutase activity probably increased by 6.4 %. 
 
 
Fig. 1. Superoxide dismutase activity in the blood of piglets under the action of feed additive “Butaselmevit-plus” 
 
Given the high-stress sensitivity of piglets, their low re-
sistance and susceptibility to metabolic disorders on the one 
hand, and stress during rearing, non-physiological housing 
conditions, and insufficiently balanced feeding – on the 
other, it becomes clear the need to use biologically active 
substances to increase resistance and immunobiological 
reactivity. their body. Therefore, to increase the antioxidant 
status of piglets, we used a feed additive “Butaselmevit-
plus”, which contains a mixture of ground fruits of milk 
thistle, methionine, tocopherol acetate, sodium selenite, and 
ascorbic acid. 
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It was found that when feeding the feed additive “Bu-
taselmevit-plus” in piglets on the 25th day of life, the activi-
ty of superoxide dismutase was slightly higher than in the 
control group. A probable increase in the activity of this 
enzyme was observed on the 30th day of life, where, accord-
ing to the control group, it increased by 33.1 %. Subsequent-
ly, in the serum of piglets of the experimental group, the 
activity of superoxide dismutase was higher by 26.7 and 
23.6 % relative to the control group. 
Superoxide dismutase in the blood, as the primary antiox-
idant, maintains and controls the level of free radicals, thus 
creating the conditions for normal use of the body's oxygen 
environment (Varkholiak et al., 2021; Vasylyev et al., 2021). 
In addition, SOD successfully deactivates reactive oxygen 
species, after the decomposition of which hydrogen peroxide 
is formed. For this reason, SOD always functions together 
with catalase, which is involved in the detoxification of the 
non-radical active form of oxygen – H2O2 (Stybel et al., 2021; 
Sachuk et al., 2021; Slobodian et al., 2021). 
It was found that on the 25th day of life the activity of 
catalase in the blood of the control group of piglets in-
creased by 7.9 %, while in the experimental group - by 
10.8 % compared with the initial values. After weaning the 
piglets, the activity of this enzyme in the blood of 30-day-
old piglets in the experimental group was higher by 14.1 % 
compared with the control group (Fig. 2). 
 
 
Fig. 2. Catalase activity in the blood of piglets under the action of feed additive “Butaselmevit-plus” 
 
On the 35th day of the life of piglets, a decrease in cata-
lase activity was found in the control group, while in the 
experimental group the activity of this enzyme increased by 
39.5 %, respectively. 
Thus, feeding piglets feed additive “Butaselmevit-plus” 
increased the activity of catalase in their blood throughout 
the experiment. 
An important part of the antioxidant defense of animals 
is the glutathione system, which consists of enzymatic and 
non-enzymatic units. The non-enzymatic part of the gluta-
thione system includes reduced glutathione, which is one of 
the most important physiological antioxidants. The normal 
course of a number of physiological and biochemical pro-
cesses is due to the presence of glutamyl residue and reac-
tive SH-group in GSH (Martyshuk et al., 2016). 
On the 25th day of life in the blood of piglets of the con-
trol group found a slight increase in the content of reduced 
glutathione, while in the experimental group the content of 
reduced glutathione increased by 70 % relative to the initial 
day (Fig. 3). 
 
 
Fig. 3. The level of reduced glutathione in the blood of piglets under the action of feed additive “Butaselmevit-plus” 
 
At 30 days of age, the control group of piglets showed a 
decrease in the studied indicator, while the experimental 
group of piglets fed with Butasselmevit-Plus feed increased 
the content of reduced glutathione in 2.1 times compared to 
the control group of piglets. In the 40-day-old piglets of the 
experimental group, the content of reduced glutathione re-
mained at a high level compared with the control group, 
where it was correspondingly higher by 28.6 %. 
Free glutathione with the participation of NADPH under 
the influence of glutathione peroxidase interacts with free 
radicals and inactivates their toxic effects due to oxidation 
of glutathione (Khariv et al., 2016; 2017). Oxidized gluta-
thione is reduced under the influence of glutathione reduc-
tase, which is induced under the conditions of oxidative 
stress (Lavryshyn et al., 2016; Martyshuk, 2016; Ivankiv et 
al., 2019). 
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It was found that in the blood of piglets of control and 
experimental groups, the activity of glutathione peroxidase 
in 20-day-old piglets was 8.15 and 8.20 nmol/min×mg of 
protein (Fig. 4), while the activity of glutathione reductase – 
0.67 and 0.65 μmol/min×mg of protein (Fig. 5). 
In the study of these enzymes in 25-day-old piglets, the 
activity of glutathione peroxidase increased by 16.3 and 
18.3 %, and glutathione reductase – by 20.9 and 35.4 % 
compared to the previous day of the study. 
 
 
Fig. 4. Glutatine peroxidase activity in the blood of piglets under the action of feed additive “Butaselmevit-plus” 
 
 
Fig. 5. Glutathione reductase activity in the blood of piglets under the action of feed additive “Butaselmevit-plus” 
 
On the 30th day of life, the activity of glutathione perox-
idase in the blood of the experimental group of piglets was 
higher by 18.1 %, and the activity of glutathione reductase – 
by 28.9 % relative to the control group of piglets. 
In 35-day-old piglets of the control group we note the 
lowest activity of glutathione peroxidase and glutathione 
reductase, while in piglets of the experimental group, these 
figures were higher by 51.7 and 52.9 %, respectively. 
Feeding the piglets of the experimental group of the feed 
additive “Butaselmevit-plus” enhanced the activity of the 
enzyme link of the glutathione system of antioxidant protec-
tion on the 40th day of life. 
The highest glutathione reductase activity in the blood of 
40-day-old piglets was in the experimental group, where it 
was correspondingly higher by 48.6 % relative to the control 
group. 
Thus, feeding piglets with feed additive “Butaselmevit-
plus” contributed to the activation of both enzymatic and 
non-enzymatic parts of the antioxidant defense system of 
piglets. This is due to the fact that the feed additive contains 
active substances such as milk thistle and vitamins, which 
are strong antioxidants of direct action and directly interact 
with free radicals and reactive oxygen species. 
The data indicate that feeding piglets before weaning and 
after weaning feed additive “Butaselmevit-plus” helps to 
stabilize the antioxidant defense system, this is due to the 
presence of selenium and vitamins A and E in the drug and 
by increasing the activity of glutathione peroxidase – a key 
enzyme antioxidant system, which creates a second line of 
protection of cell membranes from the destructive effects of 
free radicals. Selenium protects cell membranes from free 
radical damage and also helps other antioxidants, and espe-
cially vitamin E, to unleash their antioxidant potential 
(Frankic et al., 2010; Martyshuk et al., 2021). Selenium in 
glutathione peroxidase neutralizes the action of aggressive 
forms of oxygen formed in the processes of intensive lipid 
peroxidation (Sobolev et al., 2017; Nazaruk et al., 2021). 
The antioxidant effect of vitamin A is due to the conjugated 
double bonds in its molecule, due to which it interacts with 
free radicals of various types. Vitamin E, in turn, prevents 
the prooxidative properties of vitamin A by protecting its 
double bonds from oxidation and the formation of free radi-
cal products (Lavryshyn et al., 2016; Martyshuk & Hutyi, 




It was found that under conditions of technological stress, 
the use of feed additive “Butaselmevit-plus” in the amount of 
100 mg/kg body weight per day improves the antioxidant 
defense of the body, as evidenced by the increase in blood 35-
day-old piglets superoxide dismutase activity by 26.7 %  
Ukrainian Journal of Veterinary and Agricultural Sciences, 2021, Vol. 4, N 2 
42 
(P < 0.001), catalase – by 39.5 % (P < 0.001), glutathione 
peroxidase – by 51.7 % (P < 0.05), glutathione reductase – by 
52.9 % (P < 0.05), the content of reduced glutathione – at 
58.3 % (P < 0.001). 
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